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(57) An information input device according to the 
inven- tion is characterized by comprising infor- 
mation writing section (11) for writing infor- 
mation on a writing medium, position 
recognizing section (12) for recognizing a posi- 
tion of the information writing section (11) on 
the writing medium, and information storing 
section (13) for storing information obtained 
from the position recognizing section (12). 
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In order to allow a flexible, natural information in- 
put operation for a user, tablets having required infor- 
mation input areas and input resolutions must be se- 
lectively used in correspondence with situations. For 
this reason, it is preferable that various tablets be 
present everywhere, or a user carry various tablets. 
In this case, a reduction in cost of tablets and down- 
sizing of tablets pose a problem. 

As described above, in the conventional informa- 
tion input device, the information input device and the 
tablet must be integrated, and it is hard to realize an 
information input device having various input areas. 
Furthermore, when information is input using the pen- 
type pointing device, the input information must be 
displayed at the input position of the pointing device. 
Therefore, in the conventional information input de- 
vice, since the input device, the display device, and 
the tablet must be integrated, it is difficult to realize 
an information input device having various input 
areas. 

Therefore, paper and pens are used as normal 
portable information input media. An information input 
method using a paper sheet and a pen is natural to a 
user. On the other hand, an information input opera- 
tion using a conventional computer makes a user con- 
scious of the use of an electronic device, and handi- 
ness equivalent to that of an information input opera- 
tion using a paper sheet and a pen is hardly realized. 

In an information input operation using a paper 
sheet, a pen, an eraser, and the like, various opera- 
tions are attained by using tools themselves, and 
such an operation is natural to a user in terms of ex- 
plicitness of an operation. However, since various in- 
put operations and f unction selecting operations in an 
information input operation of a conventional comput- 
er are attained in accordance with a menu displayed 
on the display device, they have poor explicitness of 
an operation. 

When a paper sheet and a pen are frequently 
used as information input media, it is required to input 
information written on the paper sheet to a computer. 
At this time, it is preferable that an information input 
operation to a computer be easily performed. 

Conventionally, in order to input information re- 
corded on a paper sheet to a computer, a scanning in- 
put device such as an image scanner must be used. 
The image scanner is large in size, requires cumber- 
some input operations, and is normally shared by a 
plurality of users. Therefore, it is hard to say that sat- 
isfactory conventional information input means is re- 
sized. 

As described above, in the conventional informa- 
tion input device, the portability is limited by the sizes 
of the display device and the position recognizing de- 
vice. When the display device and the position recog- 
nizing device are rendered compact, an inputtable in- 
formation size is reduced, or a cumbersome input op- 
eration is required. In addition, when a high-resolution 



information input operation is to be realized, a high- 
resolution display device is required, resulting in high 
cost of the device itself. Furthermore, since various 
input operations and function selecting operations in 
5 the information input device are performed in accor- 
dance with a menu on the display device, the informa- 
tion input device has poor explicitness of an opera- 
tion. 

When information recorded on a paper sheet is 

10 input to a computer, an image scanner or the li ke must 
be used. However, since the image-scanner is large 
in size, requires cumbersome operations, and is nor- 
mally shared by a plurality of users, it is difficult to 
achieve an easy input operation. 

15 As described above, since the conventional infor- 

mation input device makes a user conscious of the 
use of an electronic device, a satisfactory information 
input method can hardly be provided. 

It is an object of the present invention to provide 

20 an information input device which has high portability 
and a wide information display screen and informa- 
tion input surface, allows an input operation and a 
function selecting operation having explicitness, and 
allows a natural information input operation by natur- 

25 ally coupling a paper sheet and the information input 
device. 

More specifically, it is an object of the present in- 
vention to provide an information input device with 
high portability, in which information is input at an in- 
30 stance when information is written on a paper sheet 
as a display device with high portability. 

The arrangement of the overall information input 
device according to the present invention will be brief- 
ly described below. That is, as shown in FIG. 5, an in- 
35 formation input device 10 comprises an information 
writing section 11 for writing information on a writing 
medium, a position recognizing section 12 for obtain- 
ing the absolute position of the information writing 
section 11 on the writing medium, an information stor- 
40 ing section 1 3 for storing information from the position 
recognizing section 12, the state of the information in- 
put device 10, and the like, a function selecting sec- 
tion 16 for selecting a function to be executed in ac- 
cordance with an operation to the device or the inclin- 
es ation state of the device, and executing the selected 
function, and an access control section 14 for control- 
ling accesses to the information storing section in ac- 
cordance with the selected function. 

The information input device also comprises an 
50 operating section 15, including buttons, switches, 
and the like, for detecting a mechanical operation, 
and supplying a detection signal to the function se- 
lecting section, or an inclination recognizing section 
17 for recognizing the inclination state of the device 
55 itself, and supplying a recognition signal to the func- 
tion selecting section 16. The device may also com- 
prise an information display section 18 for displaying 
a selected function or a written image, and an infor- 
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ke shape information input device and a planar posi- 
tion information holding device, is characterized in 
that the position information holding device includes 
position information holding section for holding a plur- 
ality of position information, and the information input 
device includes: section for detecting a position infor- 
mation, which is held by the information holding de- 
vice, specified by a pen tip of the information input de- 
vice; section for obtaining an absolute position of the 
pen tip on the planar position information holding de- 
vice according to a detected position information; and 
section for storing the obtained absolute position as 
a trace information of the pen tip. 

The plurality of position information include dif- 
ferent position information from each other. The plur- 
ality of position information further include a plurality 
set position information, which includes a predeter- 
mined number of the position information and is dif- 
ferent from each other. 

An information input device is characterized by 
further comprising display device for displaying mo- 
tion state of the information input device and writing 
information. 

The information input device further includes in- 
formation exchange section for transmitting/receiv- 
ing writing information among a plurality of the infor- 
mation input devices, and the position information 
holding device further includes interface section for 
connecting a plurality of the information exchange 
section of the information input devices. 

The position information holding device includes 
section for differentiating combinations of adjacent 
position information in entire position information 
holding device. 

According to the present invention, since the in- 
formation writing section 11 allows a writing medium 
such as a paper sheet to be used as an information 
display screen, it can provide an information display 
screen which is not limited by the size of the informa- 
tion input device 10 to a user. At the same time, the 
position recognizing section 12 can realize an infor- 
mation input region which is not limited by the size of 
the information input device 10. Thus, the information 
input device 10 which has a wide information display 
screen and information input region, and high port- 
ability can be provided. When the information input 
device 10 is used together with the tablet-type posi- 
tion information holding device 25 as an external de- 
vice, the size and cost of the position information 
holding device 25 can be reduced. Thus, a portable in- 
formation input system having various information in- 
put regions can be provided. 

Information written on a writing medium can be 
input to the information input device 10 by the infor- 
mation storing section for storing information from the 
position recognizing section 12, and the access con- 
trol section for controlling the information storing sec- 
tion. 



An information input operation with explicitness 
can be attained by the function selecting section for 
selecting a function to be executed in accordance 
with an operation to the information input device or 
5 the inclination state of the information input device, 
and executing the selected information, the operating 
section 15 for detecting a mechanical operation, and 
supplying a detection signal to the function selecting 
section, the inclination recognizing section for recog- 
10 nizing the inclination state of the device itself, and 
supplying a recognition signal to the function select- 
ing section, and the information display section for ex- 
plicitly displaying the selected function or the operat- 
ing state of the device. Therefore, according to the 
15 present invention, the information input device 10, 
which can perform an information input operation 
with explicitness, can be provided. 

According to the present invention, the informa- 
tion input device which can automatically store infor- 
20 mation normally written on a paper sheet, and has 
high operability and portability, and the position infor- 
mation holding device can be provided, and the pos- 
ition recognizing system which can easily and effec- 
tively recognize the position upon input of information 
25 can also be provided. 

This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 
FIG. 1 is a perspective view showing a conven- 
30 tional lap-top computer; 

FIG. 2 is a perspective view showing a conven- 
tional pen-input type computer; 
FIGS. 3 and 4 are schematic views showing con- 
ventional tablets; 
35 FIG. 5 is a diagram showing the concept of the 

overall device according to an embodiment of the 
present invention; 

FIG. 6 is a schematic diagram showing the ar- 
rangement of a position recognizing system in- 

40 eluding an information input device and a position 

information holding device according to an em- 
bodiment of the present invention; 
FIGS. 7A and 7B are perspective views for ex- 
plaining a first position recognizing method using 

45 the information input device and the position in- 

formation holding device according to the present 
invention; 

FIG. 8 is a view for explaining a second position 
recognizing method using the information input 

50 device according to the present invention; 

FIG. 9 is a view for explaining a third' position rec- 
ognizing method using the information input de- 
vice according to the present invention, and a 
conventional tablet; 

55 FIG. 1 0 is a diagram for explaining the flow of op- 

erations in the information input device according 
to the present invention; 

FIGS. 11A and 11B are views showing an exam- 
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FIG. 54 is a view showing the arrangement adopt- 
ed when the position of an information writing 
section of the present invention is digitally recog- 
nized; 

FIGS. 55A to 55C are views showing other ar- 
rangements of FIG. 54; and 
FIGS. 56A to 56D are views showing other ar- 
rangements of FIG. 54. 

An embodiment of the present invention will be 
described below with reference to the accompanying 
drawings. 

FIG. 6 shows the schematic arrangement of a 
position recognizing system including an information 
input device and a position information holding device 
according to an embodiment of the present invention. 
In FIG. 6, dotted arrows indicate the flows of signals. 

An information input device 10 for inputting writ- 
ing information (or position information) comprises an 
information writing section 11, a position recognizing 
section 12, an information storing section 13, an ac- 
cess control section 14, at least one operating section 
15, a function selecting section 16, an inclination rec- 
ognizing section 17, an information display section 
18, and an information exchange section 19. 

A position information holding device 25 is a tab- 
let-type auxiliary device for the information input de- 
vice 10, and comprises a plurality of position informa- 
tion holding sections 26 and an information exchange 
l/F section 27 (in the following description, an inter- 
face will be abbreviated as l/F). When the position in- 
formation holding device 25 and the information input 
device 10 are used together, a position recognizing 
system with high precision can be realized. A writing 
medium 29 (e.g., a paper sheet) is placed on the sur- 
face of the position information holding device 25. 
The information input device 10 recognizes a written 
image (writing position) with high precision by writing 
information on the writing medium 29. Since the pos- 
ition information holding device 25 comprises the in- 
formation exchange l/F section 27, connected to the 
information exchange section of the at least one infor- 
mation input device 10, for exchanging information 
between the information input device 10 and the pos- 
ition information holding device 25. the device 25 can 
also be used as an auxiliary device for performing an 
easy information operation between a plurality of in- 
formation input devices 10. 

A writing information display device 30 is a com- 
pact display device capable of performing a high- 
definition display operation. The writing information 
display device30 has a plurality of display points, and 
has a function of storing display information at each 
display point, and a function of receiving image infor- 
mation such as new writing information written by the 
information input device 10, the operating state of the 
information input device 10, and the like. The writing 
information display device 30 is an auxiliary device 
for allowing easy understanding of information input 



by a user by displaying a high-definition reduction- 
scale image of an image written on a paper sheet, a 
function selected by the information input device 10, 
the operating state of the information input device 10, 
5 and the like. 

The information writing section 11 constructs a 
pen tip 60 of the information input device 1 0 (informa- 
tion writing device is also referred to as a pen tip here- 
inafter), and has a function of detecting position infor- 
10 mation of the position information holding sections 
26.-The information writing section 11 may further 
have a function of writing information on a writing me- 
dium 29. The information writing section 11 also in- 
cludes a switch (not shown) for starting a reading op- 
ts eration of position information. 

The position recognizing section 12 obtains the 
position of the pen tip 60 (i.e., the information writing 
section 11) of the information input device 10. When 
the information input device 10 and the position infor- 
20 mation holding device 25 are used together, the pos- 
ition recognizing section 12 obtains the absolute pos- 
ition on a writing medium on the basis of position in- 
formation detected based on each position informa- 
tion holding section 26. 
25 The information storing section 13 stores writing 

information, information associated with the state of 
the device, and the like. 

The access control section 14 controls the infor- 
mation storing section 13. More specifically, the ac- 
30 cess control section 14 stores position information 
obtained (or recognized) by the position recognizing 
section 12 in the information storing section 13 in ac- 
cordance with a function in execution or the operating 
state of the information input device 10, and retrieves 
35 and accesses writing information, which is placed on 
portions of the position information corresponding to 
obtained (or recognized) information on the basis of 
position information obtained (or recognized) by the 
position recognizing section 1 2, of writing information 
40 stored in the information storing section 13. 

The operating section 15 detects an operation 
designated by a user to the information input device 
10, and outputs the detected operation information to 
the function selecting section 16. 
45 The function selecting section 16 executes a pre- 

determined function* on the basis of operation infor- 
mation from the operating section 15 and the inclin- 
ation state of the Information input device 10. and 
manages the function in execution, and information 
50 such as the inclination state of the information input 
device 10. *» > 

The inclination recognizing section 17 recognizes 
the inclination state of the information input device 1 0, 
and outputs the inclination information of the informa- 
55 tion input device 10 to the function selecting section 
16. 

The information display section 18 displays a 
function in execution and the operating state of the in- 
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The position information of the pen tip 60 recog- 
nized by the position recognizing section 12 is output 
to the access control section 14. The function select- 
ing section 16 requests the access control section 14 
to process the position information on the basis of a 
function in execution, and the inclination or motion 
state of the information input device 10. The access 
control section 14 requests the information storing 
section 13 to store the position information. 

As described above, when position recognition is 
performed by the method shown in FIG. 7B or 9, a pa-- 
per sheet is placed on the position information holding 
device 25 or the tablet, and the pen tip 60 comprises 
normal writing means, so that information written on 
the paper sheet can be automatically stored. When 
position recognition is performed by the method 
shown in FIG. 8, the same recognition processing as 
described above can be attained by only the informa- 
tion input device 10. 

FIG. 10 is a view for explaining the flow of the op- 
erations in the information input device 1 0 of the pres- 
ent invention. 

The pen tip 60 which can write information on a 
paper sheet incorporates the information writing sec- 
tion 11, and a switch (not shown) for operating the in- 
formation writing section 11. When the pen tip 60 is 
pressed against the position information holding de- 
vice 25, detection of the position information of each 
position information holding section 26 is started. 

When a paper sheet is fixed to the position infor- 
mation holding device 25, and information is written 
on the paper sheet with the pen tip 60, the position in- 
formation of the pen tip 60 detected by the information 
writing section 11 is output to the access control sec- 
tion 14 via the position recognizing section 12. On the 
other hand, a time recognizing section 20 outputs the 
writing time of each point to the access control sec- 
tion 14 in synchronism with the output of the position 
information from the information writing section 11 to 
the access control section 14. The access control 
section 14 stores the position information from the 
position recognizing unit 12 and the time information 
from the time recognizing section 20 as one pair of in- 
formation in the information storing section 13. 

FIGS. 11 A and 11 B are views showing an exam- 
ple of recording of a written image by the information 
input device 10 of the present invention. FIG. 11A 
shows character information written on the position 
information holding sections 26. FIG. 11 B shows the 
positions of the position information holding sections 
26 corresponding to the character information shown 
in FIG. 11A, and hatched portions represent the pos- 
ition information of the position information holding 
sections 26 corresponding to the character informa- 
tion shown in FIG. 11A. 

When a letter "a" is written on a paper sheet fixed 
on the position information holding sections 26, a pos- 
ition information string corresponding to the position 



information of the position information holding sec- 
tions 26 below the written points is recorded in the or- 
der of written strokes. For example, when a letter "a w 
is written, stroke information corresponds to a posi- 
5 tion information string in the order of (21, 20, 28, 
27 55). 

FIGS. 12 and 13 show an embodiment associat- 
ed with stored data of a written image by the informa- 
tion input device 10 of the present invention. FIG. 12 
10 shows the types of stored codes of a written image, 
' and FIG. 13 shows stored information of the written 
image. 

Referring to FIG. 12, the position information of 
each point in the position information string shown in 

15 FIG. 11 B is paired with the writing time of the corre- 
sponding point, and constitutes one writing informa- 
tion code (position information, writing time). For ex- 
ample, for a point written at position "21 " at time 
"0000-, a writing information code (21, 0000) is gen- 

20 erated. When one writing stroke ends, and the pen tip 
60 is released from a paper sheet, a special informa- 
tion code (to be referred to as an "end code" herein- 
after) (-1, -1) indicating the end of one writing stroke 
is added to the end of a stroke information code 

25 string. With this end code, each stroke information is 
stored to be distinguished from other information. 

As shown in FIG. 13, a writing attribute code 
(string) is inserted in a writing information code 
(string) so as to discriminate a writing attribute such 

30 as a writing width, a writing density, and the like. The 
writing attribute is changed by performing a specific 
operation to the operating section 15 by a user when 
the pen tip 60 is separated from a paper sheet. The 
writing attribute code is distinguished from a normal 

35 writing information code since it starts with a special 
information code (-2, -2). The contents of the writing 
attribute include attribute information such as a line 
width, density, and the like, which are required when 
a written image is reproduced by a display. In this 

40 case, for example, attribute information of the density 
consists of a color conversion code used for repro- 
ducing an image on a multi-color display, and a dither 
conversion code used for reproducing an image on a 
monochrome display. The end of the writing attribute 

45 code is identified by an end code (-1. -1) like in the 
writing information code. 

An image written on a paper sheet is converted 
into the above-mentioned codes, and these codes 
are recorded in the information storing section 13. 
50 FIGS. 14 to 1 6 show the mechanism for detecting 

: the position information of each position information 
holding section 26 by the information input device 10 
of the present invention. 

The size of each point which records position in- 
55 formation on the position information holding device 
25 is about 0.1 mm if the resolution is 300 dpi. For this 
reason, the size of a head for detecting position infor- 
mation of one point often becomes smaller than the 
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the information writing section 11 of the information 
input device 10 or a rotation operation to the pen tip 
60 thereof. 

The information writing section 11 has a second 
push button switch 39 which allow a push operation 
and the pen tip 60 has a third rotary switch 37 which 
allow a rotation operation. When each of the third ro- 
tary switch 37 and the second push button switch 39 
is operated, the corresponding operation information 
is output to the function selecting section 16 via the 
operating section 15c or 15e. 

When the third rotary switch 37 is operated (i.e., 
the pen tip 60 is simply rotated), the control code se- 
lecting section 40 selects a control code for changing 
the line width, and requests the third control code 
executing section 43 to execute the selected control 
code. The third control code executing section 43 
changes the writing attribute associated with the line 
width of a subsequently written image to the desig- 
nated line width code. 

When the third rotary switch 37 and the second 
push button switch 39 are simultaneously operated 
(i.e., the pen tip 60 is rotated while the information 
writing section 11 is pushed), the control code select- 
ing section 40 selects a control code for changing the 
line density, and requests a fifth control code execut- 
ing section 45 to execute the selected code. The fifth 
control code executing section 45 changes the writing 
attribute associated with the density of a subsequent- 
ly written image to the designated density code. 

FIGS. 21 A and 21 B are views showing an exam- 
ple of the function selecting operation, i.e., a menu 
selecting method. 

In FIG. 20, when the control code for changing 
the line width is executed, the first display 18b dis- 
plays a message "lead being changed". When the 
third rotary switch 37 is rotated in the direction of an 
arrow in FIG. 21A, line density information displayed 
on the second display 18 scrolls upon operation of the 
third rotary switch 37, as shown in FIG. 21 B, so that 
one of various line densities can be selected. When 
a required line density is displayed on the second dis- 
play 18c, a new line density is selected by, e.g., dou- 
ble-clicking a first push button switch 38. 

FIG. 22 shows the operations of the access con- 
trol section 14 and the information storing section 13. 
The access control section 14 holds a memory man- 
aging table 50 consisting of address information for 
managing writing information, and performing various 
memory operations. In this case, a memory corre- 
sponds to the inforrnaticnrstoring section 13. An ac- 
cess to the memory managing table 50 is made when 
the first control code executing section 41 of the func- 
tion selecting section 16 requests the access control 
section 14 to make an access. 

The memory managing table 50 has information 
such as the upper- and lower-limit addresses of a 
user memory, the start address of a memory 52 in use 



(to be referred to as a using memory hereinafter), an 
UNDO address, the end address of the using memory 
52, a memory use state informing address, and the 
like. 

5 The upper- and lower-limit addresses of the user 

memory define a memory area which can store user's 
writing information. Each writing information which 
was recorded in the past is stored in turn from the low- 
er-limit address of the user memory as a file with ID 

10 data. The memory area which already stores writing 
information as a file will be referred to as a used 
memory 51 hereinafter. 

The start address of the using memory 52 indi- 
cates a memory address at which recording of new 

15 writing information is started, i.e., the end address of 
the used memory 51. At the subsequent addresses, 
writing information which is being currently recorded 
is stored. 

The end address of the using memory 52 corre- 
20 sponds to an address from which writing information 
to be written in future begins to be stored. More spe- 
cifically, the memory area of writing information re- 
corded so far is defined from the start address to the 
end address of the using memory 52, and this mem- 
25 ory area will be referred to as the "using memory 52" 
hereinafter. A memory area after the end address of 
the using memory 52 will be referred to as an "unused 
memory 53" hereinafter. 

The UNDO address is an address for restoring 
30 stored writing information to a previous specific state. 
The UNDO address can be arbitrarily set in the using 
memory 52. When a writing operation is continued af- 
ter an UNDO address is set, and then, UNDO proc- 
essing is executed, writing information after the 

35 UNDO address is invalidated to restore a state upon 
setting of the UNDO address. 

A memory use state warning address is an arbi- 
trary address set in the area of the unused memory 
53. When the end address of the using memory 52 ex- 

40 ceeds the memory use state warning address, a 
memory use state can be explicitly informed to a user 
by generating, e.g., a warning tone. 

FIGS. 23A to 23C show display examples of the 
memory use state. 

45 The information input device 10 comprises a dis- 

play which can graphically display the memory use 
state. Referring to FIG. 23A. the memory use state is 
displayed on the first display 1 8b. On the first display 
18b, the left end corresponds to the lower-limit ad- 

50 dress of the user memory, and the right end corre- 
sponds to the-upper-limit address of the user mem- 
ory. The first display 18b displays three memory 
states fused memory 51*. "using memory 52", and 
"unused memory 53") shown in FIG. 22 using rectan- 

55 guiar regions having different patterns or colors, so 
that a user can readily understand the memory 
states. 

The display operation on the first display 18b is 

11 
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section 14 to change the address ((a) of FIG. 26B). 

When the writing operation is continued after the 
UNDO pointer 56 is set, the end address of the using 
memory 52 eventually becomes larger than the ad- 
dress of the UNDO pointer 56, and the UNDO pointer 5 
56 is located in the area of the using memory 52 ((b) 
of FIG. 26B). When writing information input after the 
UNDO pointer 56 is set is to be invalidated to restore 
writing information upon setting of the UNDO pointer 
56, an UNDO command is executed in a menu mode 10 
(to be described later). Upon execution of the UNDO 
command, the end address of the using memory 52 
is changed to the address of the UNDO pointer 56, 
and the memory state upon setting of the UNDO poin- 
ter 56 is restored ((c) of FIG. 26B). * 5 

FIGS. 27A and 27B are views showing the menu 
selecting operation. 

When the first rotary switch 35 is rotated through 
90-degree in a specific direction (e.g., the clockwise 
direction), as shown in FIG. 27B, from an initial state 20 
shown in FIG. 27A, the operating section 15a outputs 
operation information to the control code selecting 
section 40. The control code selecting section 40 re- 
quests a sixth control code executing section 46 to 
execute a code for selecting various menu items, thus 25 
setting a menu selecting mode. 

FIG. 28 shows the menu selecting operation in 
more detail. 

When the second rotary switch 36 is rotated in the 
menu selecting mode shown in FIG. 27B, the operat- 30 
ing section 15b outputs operation information to the 
control code selecting section 40. Since the operation 
mode is the menu selecting mode, the control code 
selecting section 40 outputs the corresponding infor- 
mation to the menu selecting code which is being exe- 35 
cuted by the sixth control code executing section 46. 
The sixth control code executing section 46 outputs 
a code for displaying a character string corresponding 
to the menu item, which is currently selected accord- 
ing to the operation information, to the information 40 
display section 18 on the basis of the menu selecting 
code and the operation information. The information 
display section 18 controls the second display 18c to 
display a menu corresponding to the received code. 
In FIG. 28, the sixth control code executing section 46 45 
outputs a code for displaying a character string cor- 
responding to a FILE SAVE function. 

As described above, various menu items are dis- 
played on the display by scrolling, as in FIGS. 21 A and 
21 B, and a user can specify a desired menu item 50 
(function). 

FIGS. 29A and 29B show an operation executed 
when all the contents of the using memory are to be 
erased. FIG. 29A shows the control flow, and FIG. 
29B shows states before and after the operation. 55 

When the first push button switch 38 is clicked in 
the menu selecting mode shown in FIG. 27B, the cur- 
rently displayed menu item is selected and executed. 



An operating section 15d outputs operation informa- 
tion to the control code selecting section 40. The con- 
trol code selecting section 40 outputs the operation 
information to the menu selecting code which is being 
executed by the sixth control code executing section 
46. The sixth control code executing section 46 exe- 
cutes an ALL ERASE code selected by the operation 
information on the basis of the menu selecting code. 
The sixth control code executing section 46 requests 
the access control section 14 to return the end ad- 
dress of the using memory 52 to the start address of 
the using memory 52 on the basis of the ALL ERASE 
code, thus invalidating whole writing information 
which is being written. 

FIG. 30 shows an operation based on inclination 
recognition of the information input device 10. The in- 
clination recognizing section 17 automatically selects 
a specific function. 

An inclination recognizing device is cylindrical, 
and pairs of switches 68 (first switches 66 and second 
switches 67) are respectively arranged at upper and 
lower opposing positions of the cylinder. The cylinder 
incorporates a conductor 65 which is free to move 
vertically. 

When the pen tip 60 of the information input de- 
vice 10 faces down, the conductor 65 is moved by 
gravity to a position where it is clamped between the 
first switches 66. When the first switches 66 are elec- 
trically connected, a circuit corresponding to the first 
switches 66 in the inclination recognizing section 17 
is enabled, and outputs corresponding inclination in- 
formation to the control code selecting section 40. 
The control code selecting section 40 selects a writ- 
ing mode from the inclination information, and re- 
quests the second control code executing section 42 
to execute a writing mode code. 

When the pen tip 60 of the information input de- 
vice 10 faces up, the conductor 65 is moved by gravity 
to a position where it is clamped between the second 
switches 67. When the second switches 67 elec- 
trically connected, a circuit corresponding to the sec- 
ond switches 67 in the inclination recognizing section 
17 is enabled, and outputs corresponding inclination 
information to the control code selecting section 40. 
The control code selecting section 40 selects an 
eraser mode from the inclination information, and re- 
quests the second control code executing section 42 
to execute an eraser mode code. 

FIGS. 31 A to 31 C show an operation for erasing 
writing information. The information input device 10 
comprises information-ivRtirig sections 11a and 11 b in 
the pen tip 60 and in an end portion opposite to the 
pen tip 60. The information writing section 11b in the 
end portion opposite to the pen tip 60 will be especial- 
ly referred to as an information erasing section here- 
inafter. 

When a writing operation is performed with the 
information writing section 11b while the pen tip 60 of 
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second display 18c (FIG. 35A). 

When the second rotary switch 36 is rotated, a 
character appears at the cursor position, and an Eng- 
lish letter to be displayed changes in correspondence 
with the rotational direction and the rotational 
amount. When the first push button switch 38 is 
clicked in a state wherein a required English letter is 
displayed at the cursor position, the character at the 
cursor position is determined, and the cursor moves 
to the right by one character (FIG. 35B). When the 
first push button switch 38 is double-clicked in a state 
wherein all the characters are determined, written im- 
age information is recorded as a file having the deter- 
mined character string as ID data (FIG. 35C). For ex- 
ample, the first control code executing section 41 re- 
cords stored information of a written image shown in 
FIGS. 12, 32, and 33 as one file in the information 
storing section 13 via the access control section 14 
to have a character string determined in the SAVE 
MODE as its file name. In this manner, writing infor- 
mation with designated ID data can be searched from 
a plurality of pieces of writing information stored in the 
information storing section 13. 

In the above-mentioned operation, the first con- 
trol code executing section 41, which is executing the 
SAVE MODE code, issues a request to the access 
control section 14, and the access control section 14 
changes the using memory 52 to the used memory 51 
and, at the same time, updates the start address of 
the using memory 52, the UNDO address, and the 
memory use state informing address to the end ad- 
dress of the using memory 52. As a result, an initial 
state wherein a newly written image can be recorded 
is set 

FIGS. 36 and 37 show the second method of as- 
signing ID data to writing information in this embodi- 
ment. When a menu item for assigning ID data to writ- 
ing information is selected in the methods shown in 
FIGS. 27Ato 29B. a hand-written character is recog- 
nized, and writing information can be recorded as a 
file having the recognition result as ID data. 

When a SAVE MODE2 is selected in the menu 
mode, the contents on the second display 18c are 
cleared, and the cursor is displayed at the left end of 
the display 18c. When the first character of a file ID 
is written with the information input device 1 0. the first 
control code executing section 41 requests the ac- 
cess control section 14. via a SAVE MODE2 code, to 
record writing information recognized by the position 
recognizing section 12 in a specific system memory 
area. 

When the first push button switch 38 is double- 
clicked after one character is written, the operating 
section 1 5d outputs operation information to the con- 
trol code selecting section 40, and the control code 
selecting section 40 outputs the received information 
to the first control code executing section 41 . The first 
control code executing section 41 requests the ac- 



cess control section 14 to output writing information 
of the character to a character recognizing section 21 . 
The character recognizing section 21 performs char- 
acter recognition based on the received writing infor- 

5 mation of the character, and outputs the recognition 
result to the control code selecting section 40. The 
control code selecting section 40 outputs the recog- 
nition result to the first control code executing section 
41. The first control code executing section 41 dis- 

10 plays the recognized character, and at the same time, 
advances the cursor to the right by one character, 
thus waiting for the next character writing input. When 
the first push button switch 38 is kept depressed for 
a predetennined period of time or longer upon com- 

15 pletion of the input of all the characters, the first con- 
trol code executing section 41 records writing infor- 
mation as a file having the recognized input character 
string as ID data on the basis of output information 
from the operating section 15 and the time recogniz- 

20 ing section 20. 

As described above, ID data written on a writing 
medium can be read later, and writing information 
with ID data which coincides with the read ID data can 
be searched from the memory. 

25 In this case, the access control section 14 

changes the using memory 52 to the used memory 
51, and updates the start address of the using mem- 
ory 52, the UNDO address, and the memory use state 
informing address to the end address of the using 

30 memory 52. As a result, an initial state wherein a new- 
ly written image can be recorded is set. 

The first control code executing section 41 in 
FIGS. 35A to 35C, and FIGS. 36 and 37 has a function 
associated with information recording, and a function 

35 associated with a menu display/menu operation. 

FIG. 38 shows the arrangement of the position in- 
formation holding device 25. 

The position information holding sections 26 
each having unique position information are arranged 

40 at the respective positions on the position information 
holding device 25. When the position information is 
detected by the information input device 10. the ab- 
solute coordinates of the information input device 10 
on the position information holding device 25 can be 

45 obtained. 

FIG. 39 shows a method of using the position in- 
formation holding device 25 by the information input 
device 10. 

Since the position recognizing section 12 of the 
so information input device 10 converts position infor- 
mation into the absolute coordinates, when the posi- 
tion information holding devices 25 having various si- 
zes are used, position information conversion maps 
corresponding to these position information holding 
55 devices 25 are required. 

Thus, a position information conversion map 33 
corresponding to the position information holding de- 
vice 25 having a maximum size (a portion indicated 

15 
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writing information display device 30. as shown in 
FIG. 41, in accordance with instructions from the sec- 
ond rotary switch 36 and the first push button switch 
38. 

When the second rotary switch 36 is rotated, writ- 
ing information is reproduced at high speed in units 
of recorded files. In this case, images are reproduced 
like video reproduction using a jog dial. When repro- 
duced images approach target file information, the 
first push button switch 38 is clicked to perform 
frame-scan reproduction. Images can be reproduced 
in the positive or negative direction depending on the 
rotational direction of the switch 36. For this reason, 
even when target file information is gone past during 
high-speed reproduction, it can be searched again in 
the reverse direction. 

The same reproduction as described above can 
be performed for one file. More specifically, after 
writing information of a specific file is selected, high- 
speed reproduction or frame-scan reproduction can 
be performed by the above-mentioned method in the 
order written from a writing start state to a writing end 
state. 

In some cases, a certain writing content in a writ- 
ten image may be designated during writing, and writ- 
ing information corresponding to the designated writ- 
ing content may be searched from the information 
storing section 13. FIGS. 44A to 44C show an exam- 
ple for searching designated writing information from 
the information storing section 13. 

This function is called, for example, when a por- 
tion of a written image is to be output to another in- 
formation input device 10 during writing with the infor- 
mation input device 10. In order to search a portion of 
a written image from the information storing section 
13, the following two methods are available. 

The first method is a method shown in FIG. 44A. 
When Select Mode 1 is selected in the menu mode, 
a mode for searching a written image in a region en- 
closed within a closed curve is set. When a closed 
curve is written on a paper sheet with the pen tip 60, 
and the first push button switch 38 is double-clicked, 
the stroke information of the closed curve is recorded 
as a special code corresponding to a search region. 

The second method is a method shown in FIG. 
44B. When Select Mode 2 is selected in the menu 
mode, a mode for searching a written image in a rec- 
tangle defined by two points is set. When two points 
on a diagonal line of a rectangle are designated on a 
paper sheet sing the pen tip 60, and the first push but- 
ton switch 38 is double-clicked at* the -respective 
points, the stroke information of the rectangular re- 
gion is recorded as a special code corresponding to 
a search region. 

In the system memory of the information storing 
section 1 3 of the information input device 1 0, a virtual 
bitmap area is reserved. When a virtual bitmap 
search area is recorded, the access control section 
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14 develops the virtual bitmap search area. In this 
case, the virtual bitmap search area is developed on 
the virtual bitmap area, so that bit information in the 
virtual bitmap search area is 1, and bit information 

5 outside the virtual bitmap area is 0, in the same man- 
ner as the erasing region shown in FIG. 34A or 34B. 

Furthermore, a working area for searching writing 
information is reserved on the system memory of the 
information storing section 13 of the information input 

10 device 10, and can temporarily record searched writ- 
ing information. 

Then, writing information stored in the using 
memory 52 which stores an image which is being cur- 
rently written is developed in turn on the virtual bit- 
is map area. If the developed writing information corre- 
sponds to a point outside the virtual bitmap area, it is 
skipped without being checked. If the developed writ- 
ing information corresponds to a point in the virtual 
bitmap area, bit information of the virtual bitmap area 

20 at a point where the writing information is located is 
referred to. If the bit information is 0, since it indicates 
a point outside the search region, the writing informa- 
tion is skipped. However, if the bit information is 1, 
since it indicates a point inside the search region, the 

25 writing information is copied to the working area for 
searching. By repeating this operation up to the last 
writing information in the using memory 52, writing in- 
formation in the search region is searched from the 
information storing section 13. 

30 FIGS. 45 and 46 are views showing information 

exchange of a written image between a plurality of in- 
formation input devices 10 using the position informa- 
tion holding device 25. 

The position information holding device 25 has 

35 two or more connectors which can receive the pen tip 
60 of the information input device 10, and these con- 
nectors are coupled to each other via a bidirectional 
communication interface (information exchange l/F 
section 27). 

40 The pen tip 60 of the information input device 10 

is connected to the information exchange section 19 
and can exchange information with the information 
exchange section 19. 

When the pen tip 60 of one information input de- 

45 vice 10 is inserted into a connector, the information 
exchange section 19 of the information input device 
10 is connected to the information exchange l/F sec- 
tion 27 of the position information holding device 25, 
and the information input device 10 is connected, via 

so the information exchange l/F section 27, to an infor- 
mation exchange section 19 of another information 
input device 10 inserted into another connector. The 
pen tip 60 of the information input device 10 and a 
connector of the position information holding device 

55 25 can exchange information signals directly by con- 
tacting the conductive pen tip 60 and the connector, 
or via a weak radio communication by bringing the 
pen tip 60 having a very weak radio function and the 
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tip 60 of the information input device) can be ob- 
tained. 

FIG. 48 shows another arrangement of the posi- 
tion information holding device 25 of the present in- 
vention. As shown in FIG. 48, unique dietectric mem- 
bers 71 are printed on respective layers by a semicon- 
ductor printing technique, and these layers are 
stacked to obtain a multi-layered structure, thus real- 
izing the position information holding device 25, 
which has unique dielectric constants at respective 
dots. 

FIG. 49 shows a modification of the first arrange- 
mentof the position recognizing system of the present 
invention. In this case, a writing medium (paper sheet) 
is present between the information input device and 
the position information holding device. 

Dielectric members 71 having unique dielectric 
constants and conductive plates 72 arranged below 
the dielectric members 71 are arranged in a matrix at 
the respective positions of the position information 
holding device 25. These conductive plates 72 are 
connected to a single line, and the line is directly con- 
nected to a terminal 73 exposed to the surface. 

The information input device 10 comprises the 
position recognizing section 12 having an oscillating 
circuit 86 and a waveform detecting circuit 87, and the 
conductive information writing section 11, which are 
connected in series with each other. The information 
writing section 11 has writing means which consists 
of a conductive material, and projects from the cen- 
tral portion of a conductive plate 72 having the same 
shape as that of the conductive plate 72 embedded in 
the position information holding device 25. The con- 
ductive line 88 extends from the rear end portion of 
the pen. and is connected to the terminal 73 of the 
position information holding device 25 when the pen 
is used. 

When a thin writing medium is placed on the pos- 
ition information holding device 25, and information is 
written thereon with the information writing section 
11. the position recognizing section 12 is enabled by 
a switch in the operating section 15 of the information 
writing section 11. 

When the conductive plate 72 of the information 
writing section 11 is placed above a certain capacitor 
portion on the surface of the position information 
holding device 25, the information input device 10 and 
the position information holding device 25 form a 
closed circuit. Since a waveform detected by the wa- 
veform detecting circuit 87 changes depending on the 
capacitance of the capacitor portion formed by the in- 
formation writing section 11, the capacitance of the 
capacitor portion which contacts the information writ- 
ing section 11 is obtained, and the absolute position 
of the information writing section 11 on the position in- 
formation holding device 25 can be obtained. More 
specifically, when information is written on a paper 
sheet, the position information of the written informa- 



tion is simultaneously stored in the pen. 

FIGS. 50A and SOB show the second arrange- 
ment of the position recognizing system according to 
the present invention. 
5 As shown in FIG. 50A, magnetic members 74 

having unique magnetic flux densities (which are dif- 
ferent from each other depending on positions) are 
arranged in a matrix at the respective positions of the 
position information holding device 25. 
w The information input device 10 comprises the 

conductive information writing section 11, and the 
position recognizing section 12 having a magnetic 
sensor circuit which is constituted by a magnetic flux 
density detecting circuit 89 and a magnetoresistance 
is element 90 using an electromagnet 

When a thin writing medium 29 is placed on the 
position information holding device 25, and informa- 
tion is written thereon with the information writing 
section 11, the position recognizing section 12 is en- 
20 abled by the operating section 15 of the information 
input device 10. 

When the magnetoresistance element of the in- 
formation writing section 11 is placed above a certain 
magnetic member 74 on the position information 
25 holding device 25, the resistance of the magnetore- 
sistance element 90 changes, and a potential detect- 
ed by a voltage sensor 91 also changes. Thus, the 
magnetic flux density of the magnetic member 74 at 
the position of the information writing section 11 is ob- 
30 tained based on the potential difference detected by 
the voltage sensor 91 , and the absolute position of the 
information writing section 11 on the position informa- 
tion holding device 25 can be recognized. 

FIGS. 51 A and 51B show the third arrangement 
35 of the position recognizing system according to the 
present invention. 

As shown in FIG. 51 A, penetration members 75 
having unique transmittances (which are different 
from each other depending on positions), and under- 
go lying reflection members 76 are arranged in a matrix 
at the respective positions on the position information 
holding device 25. 

The information input device 10 comprises the in- 
formation writing section 11, and the position recog- 
45 nizing section 12 which has a light-emitting circuit 92. 
a light-receiving circuit 94, and a transmittance de- . 
tecting circuit 93. The information writing section 11 
comprises a bundle of a plurality of optical fibers 95, • 
and a writing recognizing switch (the second push 
50 button switch 39) surrounds these optical fibers 95. 
The optical fibers 95 include light-emitting optical fib- 
ers 95a and light-receiving optical fibers 95b. 

As shown in FIG. 51 B, the bundle of optical fibers 
95 is normally retracted in the pen tip 60. When the 
55 pen tip 60 is pressed against a writing medium, the 
second push button switch 39 is pushed, and the pos- 
ition recognizing section 12 is enabled. At the same 
time, the bundle of optical fibers 95 projects from the 
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incorporates a micro coil 78. When the information 
writing section 11 is pressed against the surface on 
the position information holding device 25, an oscil- 
lation current flows through the micro coil 78 by a 
switch of the pen tip 60, and an oscillating magnetic 
field is generated in the pen tip 60. 

The magnetic field generated in the pen tip 60 in- 
fluences the micro coil 78 of the position information 
holding device 25 at the position of the pen tip 60, and 
the position information in the corresponding memory 
element 79 is output onto the data bus 80a via the 
above-mentioned process. The position information 
is output to the position recognizing section 12 of the 
information input device 10. With the above- 
mentioned method, the absolute position of the infor- 
mation input device 10 on the position information 
holding device 25 can be recognized. 

A receiving section of a serial magnetic signal 
may be connected to the micro coil in the pen tip 60, 
and an output section which can output position infor- 
mation stored in the corresponding memory element 
79 may be connected to the micro coil 78 of the cor- 
responding memory element 79, so that position in- 
formation can be exchanged without connecting any 
signal line. 

In each of the arrangements shown in FIGS. 47 
to 53, when the position information of each position 
on the position information holding device 25 is ex- 
pressed by an analog element in a multi-value logic 
manner, a difference between numerical values of 
position information is set to be equal to or larger than 
a detection error, thereby preventing a recognition er- 
ror of address information. For example, when each 
address information is expressed by the dielectric 
constant of a dielectric, the dielectric constants may 
be set to be 0, 5, 10,.... 

FIG. 54 shows an arrangement adopted when the 
position of the information writing section of the pres- 
ent invention is digitally recognized. 

Unique digital position information is stored at 
each position on the position information holding de- 
vice 25, and each position information is held as in- 
formation expressed by a plurality of bits arranged in 
a square or rectangular pattern. 

The pen tip 60 of the information input device 10 
holds a plurality of heads which are arranged in the 
same pattern as that of bits of each position informa- 
tion. Each head is used for reading one bit informa- 
tion. 

When the pen tip 60 is brought into contact with 
the position information holding device 25; a switch of 
the pen tip 60 enables the heads, and the plurality of 
heads read one position information expressed by a 
plurality of bits. The read position information is out- 
put to the position recognizing section 12. 

FIGS. 55A to 55C show other arrangements of 
FIG. 54. 

Unique digital position information is held at each 



position on the position information holding device 
25. 

Each position information on the position infor- 
mation holding device 25 is stored as digital informa- 

5 tion expressed by n bits (4 bits in this case) which are 
arranged in a square pattern, as shown in FIG. 55. 
Frame identification information bits (12 bits in this 
case) are stored in a square pattern to surround the 
4-bit digital information. More specifically, in this 

10 case, 16 bits correspond to one dot. On the other 
hand, the information writing section 11 of the infor- 
mation input device 10 comprise a 20 x 20 matrix of 
reading heads each of which is smaller than the size 
of a section for storing 1 -bit data on the position infor- 
ms mation holding device 25. The size of the information 
writing section 11 as a whole is larger than a portion 
for storing one position information on the position in- 
formation holding device 25. The information writing 
section 11 freely moves on the position information 

20 holding device 25 in correspondence with the move- 
ment of the pen tip 60. 

In this case, when each reading head extends 
across a boundary between bits w 0" and M 1" on the 
position information holding device 25, information 

25 cannot often be accurately read. However, since 1-bit 
information on the position information holding device 
25 is detected by a plurality of heads, heads other 
than those on the boundary can detect correct bit in- 
formation. Then, image processing is performed for 

30 the detected bit information, thereby restoring a plur- 
ality of pieces of "0" or H 1" information to independent 
"0" or "1" information. 

When the heads of the information writing section 
11 are inclined clockwise at about 45x with respect to 

35 the storing direction of position information on the 
position information holding device 25, as indicated 
by oblique frames, the information writing section 11 
detects position information in a state shown in a low- 
er portion of FIG. 55. A bold frame in FIG. 55 repre- 

40 sents that 1 bit on the holding device is read by a plur- 
ality of heads. However, since the frame identifica- 
tion information bits are arranged to be distinguished 
from address information, a portion other than the 
frame identification information bits never forms the 

45 same information pattern as the frame identification 
information bits. The read pattern in FIG. 55 shows 
that a group of frame information bits are read. 

Thus, matching processing of the frame identifi- 
cation information pattern is performed based on in- 

so formation obtained after the above-mentioned restor- 
ation processing, and the inclination of the. frame- 
identification information is calculated based on the 
matching state of the frame identification informa- 
tion. As a result, the direction of the position informa- 

55 tion detection section can also be obtained. 

In this manner, even when the information writing 
section 11 is moved to have an arbitrary path and in- 
clination with respect to the position information hold- 
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tion are simultaneously detected, at least position in- 
formation values "I" to "4" can be arranged in a spe- 
cific pattern. In this case, the number of bits required 
for expressing one position information can be 3 bits. 

Claims 

1. An information input device characterized by 
comprising: 

information writing means (1 1 ) for writing infor- 
mation on a writing medium; 

position recognizing means (12) for recogniz- 
ing a position of said information writing means (11) 
on the writing medium; and 

information storing means (13) for storing in- 
formation obtained from said position recognizing 
means (12). 

2. An information input device according to claim 
1, characterized in that said information writing 
means (11) includes: 

a acceleration sensor (31) for detecting accel- 
eration of said information writing means (11) during 
writing; 

a first integrator (32) for integrating said accel- 
eration ad calculating a velocity of said information 
writing means (11); and 

a second integrator (33) for integrating said ve- 
locity and calculating a position of said information 
writing means (11). 

3. An information input device according to claim 
1, characterized in that said information writing 
means (11) includes character recognizing means 
(21) for recognizing a character written on said writing 
medium. 

4. An information input device according to claim 
1, characterized in that said position recognizing 
means (1 2) includes means for determining a position 
which said acceleration sensor (31) is activated is an 
origin. 

5. An information input device according to claim 
1, characterized in that said information storing 
means (13) includes means for storing a information 
attribute code including width and density of a line 
and a writing information code which writing informa- 
tion is represented by code. 

6. An information input device according to claim 
1, characterized in that said information writing 
means (11) includes means for detecting a position of 
said information input device. 

7. An information input device according to.daim 
1, characterized by further comprising: 

instruction means (15, 17) for giving instruc- 
tion to perform a predetermined control; and 

control means (14) for controlling said informa- 
tion storing means (13) on the basis of an instruction 
of said instruction means (15, 17). 

8. An information input device according to claim 



7, characterized by further comprising function se- 
lecting means (16) for selecting predetermined func- 
tions on the basis of the instruction of said instruction 
means (15, 17). 
5 9. An information input device according to claim 

7 or 8, characterized in that said instruction means 
(1 5) includes at least one operating means (35 to 39); 
and 

said control means (14) has a plurality of ac- 
10 cess modes and includes means for controlling said 
information storing means (13) according to said ac- 
cess modes. 

10. An information input device according to 
claim 9, characterized in that said operating means 

15 (35 to 39) includes means for turning on or off of the 
power source of said information input device. 

11. An information input device according to claim 
9, characterized in that said operating means (35 to 
39) includes means for changing at least one of width 

20 of line and density thereof. 

12. An information input device according to 
claim 9, characterized in that said operating means 
(35 to 39) includes memory use amount setting 
means (38) for informing to a user when an use 

25 amount of said information storing means (13) is 
equal to or more than a predetermined value. 

13. An information input device according to 
claim 9, characterized in that said operating means 
(35 to 39) includes UNDO pointer setting means (39) 

30 for canceling information stored before a UNDO goit- 
er is set. 

14. An information input device according to 
claim 9, characterized in that said operating means 
(35 to 39) includes means (35, 36) for storing a de- 

35 sired writing information as one file. 

15. An information input device according to 
claim 9, characterized in that said operating means 
(35 to 39) includes means (35, 36, 38) for adding iden- 
tification information to said file. 

40 16. An information input device according to 

claim 9, characterized in that said operating means 
(35 to 39) includes means (35. 38) for canceling all 
writing information. 

17. An information input device according to any 
45 one of claim 7 to claim 16. characterized by further 

comprising display means (18) for displaying at least 
one of an access mode of said control means (14) and 
an operating content thereof. 

18. An information input device according to 
so claim 7 or 8 t characterized in that said instruction 

means (15) includes inclination detecting means-(17) 
for detecting an inclination state of a body of said in- 
formation input device. 

19. An information input device according to 
55 claim 7 or 8, characterized in that said control means 

(14) includes means for selecting one of a writing 
mode and an erasing mode on the basis of a detecting 
result of said inclination detecting means. 
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